Serial deletions and duplications suggest a mechanism for the collinearity of Hoxd genes in limbs.
Hox genes, located at one end of the HoxD cluster, are essential for the development of the extremities of our limbs; that is, the digits. This 'collinear' correspondence is accompanied by a gradual decrease in the transcriptional efficiency of the genes. To decipher the underlying regulatory mechanisms, and thus to understand better how digits develop, we engineered a series of deletions and duplications in vivo. We find that HoxD genes compete for a remote enhancer that recognizes the locus in a polar fashion, with a preference for the 5' extremity. Modifications in either the number or topography of Hoxd loci induced regulatory reallocations affecting both the number and morphology of digits. These results demonstrate why genes located at the extremity of the cluster are expressed at the distal end of the limbs, following a gradual reduction in transcriptional efficiency, and thus highlight the mechanistic nature of collinearity in limbs.